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«(2)2 003-520391 (P 2 0 0 3-5 2 0 3 9 1 A) 

MnZmitmtiK ^<D*x h«*4^(c b'— /s> h t 

mmytmtK fcmvt** hunt, ^©**b*m*©F-^>i^bT# 
[it ass 7] mtttifimytteftt*. n&m2\z.tim<on=?o 



13(3)2 003-520391 (P2003-520391A) 

[it^jg 1 4 ] ja^iM &*-r^ it^js 1 2 tHB«©n^o 

[lf^Jgl5] Jgfols^iB/f 2, 9-^^^;i/-4, 7-^^^^;i/- 

1, io-7xt>hnij>^ m&m 1 4 ichb*!6©^o 

[if^jg 1 7 ] %%tttm%tt%-zr%. m&m 1 2 \z.umv>m^ 0 



43(4)2 0 03-520391 (P2003-520391A) 

[0 0 0 1 ] 

i . mmsm) 

yt®}^&Mtf>2>ffl}g*1r2>, SU©IgP^3^ll(intersystem crossing) (ISC) m 

w(entity)%^mir zmmmytm? (oled) t^w-rso 

[0 0 0 2] 

ii. HzmmR) 

II. A. -iS^Jfl 

mvmytm* (oled) 

t^t§*mi)^S^titl>§ 0 C. W. *>^(Tang)*©fliL Appl. 
Phys. Lett., 51, 913, (1987) 0 ^^OLEDil LCD^7;i/*7-W^ 

s RXf^mm^^m-r^Ztt^^tiX^tz CS. R. 7*1^ h (Forrest), 
P. E. > tn— X( Burrows), &£>*M. E. h >7V >( Thompson), Laser Focus 

worid.Feb. (1995)^ 0 ^©j; o -^m^xm^^tix^^mmnm^ < «qi^a 

h;i/«ttT?3»lil§fc©-C, ^ti?>(±, gfc (R) , %k (G) , &£>*fr (B) © 

&R-G-Bt^tM<X, &t>**£&?ti«(fill factor )£#£ 3 £r 
l^i©r^7l/^^^t;^HI«3i:^§^o H^fFtHSSNo. P 
CT/US 9 5/1 5 7 9 0o 
[0 0 0 3] 

xmmmta-^m^tiiLtcmmo led (to led) mm^tam^o 

. P CT/US 9 7/0 2 6 8 1 ^fg^nT*. , fOTOLEDIt M?(D 
"T^o ^©TOLEDIi*-JVaAti^btIB^>^^A-^Xi{btl (I 



13(5)2 003-520391 (P2003-520391 A) 

to) £&fflu t??iA0fe«)tMg-Ag - 1 Towmmzm^x^Zo m 

g — Ag— I TOJ!©I T0{1I#, TOLED©±(3aS^nfe^-©SiJ©*fe 
MOLE D©fcft©^-MAgiSt UTffll^nT^3&©#H3*6£ftT^ 
3o fCflOLED (SOLED) *(D&mi±, m±L\Z7 Y £ tftX 

£ 3 ifi-cg £ ¥(D J: a &£re & T £ c h ft rTh £ h tz 3 0 
[0 0 0 4] 

PCT/US 9 5/1 5 7 9 OffiSfU-iis eiHfffiRTIE&^-f ^g(3*3 

HSOLED^^tlt^So CCDcfc^t, PCT/US 9 5/1 5 7 9 0 
ffiH&s /M*<Z> tf * *ZMZ «fc o T RTt6t3 $ ftfciSV £ ft«f 7 5 

o 

[0 0 0 5] 

II. B. MOfI 

ii. b. i . mm 

ii. b. i. a. -mmRw^mmmm? 
z(Dmm&^(DWM(Dmm*5iV!k[sX^z>o oLED-eoMiigt.tDffM 

Pt-o©^TO (EP^ -mo ®!j$e# 



¥$(6)2 0 0 3- 5 2 0 3 9 1 (P 2003-520391 A) 

4fSo CM. A. M;i/K(BaldoK D. F. ^zT^^i x>(0' Brien) N M. E. 

h > 7* V> (Thompson), &£>*S. R. y * r (Forrest ), r «M$l;>fef-S-3 
<mm^m^5$jm(Dm^mm^mi L j (Very high-efficiency green organic 
light-emitting devices based on electrophosphorescence). Applied Physics 

Letters, 75, 4-6, (1999)) » XI** WML 

[0 0 0 6] 

i,z&z®mwMumyt&tti?zh<bxgz>z}i&mm.$tix^z>o o^t>, 

[0 0 0 7] 

=ra £ j; 3 s»*a<j^m«^ & ^ -r - ^ >«fg £ nr ^ § wtt^mfc* ©<i 

frbfr&l^o :H^WWt:, ^<©m^*4A^^>tlT*5t) cc. H. ^-31 
XChen), J. MShiK %.?fC. W. ^>^*(Tang), TO^in.^t.n 
Jls^^^yxMHlz&tt&Mi&CDZ&Mj (Recent developments in molecular or 
ganic electroluminescent materials), Macromolecular Symposia., 125, 1-48 
, (1997) ; U. ? y ^XBrackmann), ^a^dA • U— +f— WiUj (La 
mbdachrome Laser Dyes), v • 7 j ^7 (Lambda Physik), tfyf-l/ffy 
, 1 9 9 7), 0 0%lz%:<tj:Z>Z£temm-&Z£Xtetji 

(C. H. 5^>, 1997, ±I3#bs) o itftfi, ^^^ISJ^JS-e^^ 

*m'Pt%=nm-~mmmmiz£-ox&w*%ttte^ cm. a. ^vi/F^e©^ 

, r^xi/^ hD;p^^-tr>^^g^?>(Z)iS»^^j (High efficiency 



«(7)2 003-520391 (P2003-520391A) 

phosphorescent emission from organic electroluminescent devices^ Natur 
e, 395, 151-154, (1998) ; M. A. b\ M. E. h>7V>, jBlVS. R 

. y*u*b, rm,%mftmwx'<D=mm-=mmmm(DMtir*y i frj (An anai 

ytic model of triplet-triplet annihilation in electrophosphorescent devi 
ces), 1999} o 'titi-oX, mtMUte^ < <D^U >? h d;1/ ^ *-tr >^ffl^^?ibT 
^t^ftjx' h i; y l/Tl^ So 

[0 0 0 8] 

ii. b. i. b. *mw<D&mizM-t2>mm 

comr^mm^t^(D U * h its A. 3=;wt— MGilbert);&t>*J. M:i>h( 
BaggottK r^^^frfb^CDSjnU (Essectials of Molecular Photochemistry K 
(Balckwells Scientific^ 1991){C#;l e>ftT^£o 
[0 0 0 9] 

m&4t~vmtt2>o z(Dmmxi±, isc^jit mm^^^-^m^ 

(Fbrster) 

[0 0 10] 

WA^D + 'A* (5C1) 



[001 1 ] 



13(8)2 0 0 3-5 2 0 3 9 1 (P 2003-520391 A) 

[0 0 12] 

©jij^a^ ^t^ti^) © -nmwm^it l ^ & id ^ oiE^i £ ibt^ 

[0 0 13] 
[0 0 14] 

I D*+ , X-* 1 D + l X* 
'X*- S X* 

8 X*+ 1 A-> 1 X + 3 A* 
8 A*- 1 A + h v 

[0 0 15] 
[0 0 16] 

mmcD—DCD^mt vx, mr^mmit-mmmmtt-mmmm^mtL, 



13(9)2 0 0 3-5 2 0 3 9 1 (P 2003-520391 A) 

[0 0 17] 

^nh(omm^ rcDmmmx- mmmizm-r^o l*»u ^nzcDwmitm 

[0 0 18] 

II. B. 1. c. "rPXZ— (dexter) J&ZF 7 — 

(Forster) 

^-•o©M«* s iiDe>n-C^^o ^?7.*—&m CD. L. rg[^: 
ft*©tf^;i/ 5. ^-fc >X<£>5ilij (A theory of sensitized luminescence in soli 
dsK 21, 836-850, (1953)} MJ£-o©#^fr £&CD#^ 

(Wigner)&Z>*E. W. r> ^ h ^-(Wittmer), rM^j^J; 
^■fr^FT*^? (Uber die Struktur der zwei atom i gen Molekelspekt 

ren nach der Quant enmechanikK Zeitschrift fur Physik, 51, 859-886, (192 
8) ; M. ^lx-y>>>>^;i/(Klessinger)^t>-J. 5. ^^oi;i/(Michl) s rmmft? 
(DWil&^W.lkXIJtVCi'^JL (Excited states and photochemistry of organic mole 
cules) (VCHfflJKtt, -^-3-^, 1 9 9 5) 0 tot, Si ( 1 ) <D 

MXIZ CT. 7 3L)VX#—, rfr^m^fr*— femRZFMKj (Zwischenmolek 
ulare Energiewanderung and FluoreszenzK Annalen der Physik, 2, 55-75 (1 
948) ; T. 7 3L)\s7,#— , ^mmit^^m^tj (Fluoreszenz organischer Ver 
bindugen) (Vandenhoek and Ruprecht, ^yf^X 1 9 5 1) ) , ^ (1) 



fc(10)! 003-520391 (P2003-520391 A) 

[0019] 
[0 0 2 0] 

[0 0 2 1 ] 
[0 0 2 2] 

lx, &M(D&'j>(Dmmiz£t)mftm^*mTzztftxg&mt), ^n\z? 
^jixz-femxcDm-s-fot. isX(D&m&mtztz ttfxi*z> 0 c©m*§©<w 

l±mftfo<D)l**^>X®mz£t)mfe$tl CF. <W ;l/ :ae>y>(wilkinson) 
, OMs^Oli^j (Advances in Photochemistry), W. A. y X(Noyes), 
G. /\"E> K (Hammond ), &t>"J. N. try W (Pitts )jga^ Wiley & Sons, —a. 
-3-^, 1964 N pp. 2 4 1 -2 6 8], IP^,, LINfifcltftefli&J; D * 

CT. 7i;i/^^- r M^-Mf&(D&W)%&ffij (Transfer mechanisms of electr 
onic excitation). Discussions of the Faraday Society, 27, 7-17, (1959)] 
, ^;i/^^a-7(Ermolaev)^t>'^^^> — 3>7(Sveshnikova)^cto-tifilI¥,^ti-r 
£t> CV. L. ^l/^^&tFE. B. ^^>-3y, l"=«Jg^©^S^ 
^^A^CDM^i^lS^^^^— ^ifrj (Inductive-resonance transfer of energ 



y from aromatic molecules in the triplet stateK Doklady Akademii Nauk S 
SSR, 149,1295-1298, (1963)^ fcbi*. 7 7 KXtt 9 0 KfMI*t©^^i 

[0 0 2 3] 

7 3i * 0 o^ii. fifths V^HStttig©^^©®©^ 

hUX (2-7i=Mf'jy» -f Di^A (I r (ppy) 3 ; M. A. J\f\/ Y 
(Baldo)^ Appl. Phys. Lett., 75, 4-6, (1999)D ^ fc&mtym, [2-^ 
^;U-6- [2 - (2, 3, 6, 7-rh7tKD-lH, 5H-^>V" [i j 
] 5- J 'Jy>-9-^l/) oi^— ;U] -4H-tTv>--T >Jr>] 7P^'>-y 
-h'J;i/] C r DCM2j ; C. W. #>^(Tang), S. A. 77>77-f^(V 
anSlyke), SVC. H. 5f-:n >(Chen), r Y — 7Vtzmm7 4 )VA(D^]s Z h u 
;b^-fe>^j (Electroluminescence of doped organic filmsK J- Appl. Phy 
s., 65, 3610-3616, (1989)D £ffl^&o D CM 2ti*reiRiKU ®SB$J#fi&© 
izi *3^n(iA = 5 7 0 nmh A = 6 5 0 nm©n®tfit-Mt§ CV. 7u 
tf^^(Bulovic)^ r^ai^^^ h;i^«^»^<BJ3£^fiS^~!t11fe 
f&ytM^Fj (Bright, saturated, red-to-yellow organic light-emitting devic 
es based on polarization- induced spectral shifts K Chem. Phys. Lett., 28 
7, 455-460, (1998)} o 
[0 0 2 4] 



£(12): 003-520391 (P2003-520391A) 

[0 0 2 5] 
[0 0 2 6] 

3 D*+ l X— l D + 3 X* 
3 X* + X A— 1 X + 1 A* 
»A*-* l A+hv (2a) 
1 D* + 1 X-* I D + 1 X* 

>X*^ 3 X* 

3 X* + , A-* 1 X + 1 A* 

•A*-'A + hv (2b) 

[0 0 2 7] 
[0 0 2 8] 

m%mm&xn^n%^mmm&^)\/*r-i&mte, m i {c^^ia*^ 
ntt^o ^x*— &Mte&m<D$zWx^£tix&t), 7 ^)vx*—femi&m 
n<o$:ft\xm£tix^2>o %hm(Dm&* ; bfzt>-r&mtexxe[i£tix\,^2>o miz 

[0 0 2 9] 



fc(13)! 003-520391 (P2003-520391A) 

mmvtMBM%nmT2>tz®, h^it 4, 4' -n, n' 

;i/-tT7oi^i ;i/ (CBP) CD. F. ;t:/^-f^>, M. A. 

h\ M. E. h>7VX OTS. R. 7^bXf, r^^^a-t.cDJf^b 
^oi^;i/^r— ^ifjj (Improved energy transfer in electrophosphorescent dev 
ices). Appl. Phys. Lett., 74, 442-444, (1999)) , W^flHSWUfcbT I r ( 
ppy) 3 . MfMhbtDCM2$ffl^fco H-tf>^M!iIr (pp 
y) 3 ^-3V^T(il 0%, D CM 2 ^o^-tli 1 %"e&ofco 
[0 0 3 0] 

[0 0 3 1] 

II. B. 2. i^©Mi:Mi:©ffllllli 

tl) ftii^©jS©«m^^s^^iiir^i-^^©t^{3^oT3l^^n 
tz r^fciijgj (ETL) -£fc£o ^©cta^MB^ct ^ati^-f;*— K 



£(14): 0 0 3 - 5 2 0 3 9 1 (P 2003-520391 A) 

[0 0 3 2] 

©J; t) &M^©##*Stfn?&3 t^o Z hX&2> 0 ~mm(D^*J]/3r—&m&3i 

>^'i4«#©j^stct »5=«^t:*fbTii^±$nTi^o Hot =»g© 

x^^mm^-mmihWcmmtitmLxM^ m*.&* > 1 4 o o a) ©#— 
M^i:^^m^o Hot, * b^^^^n^©^>^>^;i/^f# 

[0 0 3 3] 

x&Zo znizML-mm^ms<m^m^xits mm^mt^^x^tmit 



£(15)! 003-520391 (P2003-520391A) 

[0 0 3 4] 

mrn-r & o izmytmmmtt&m^z z t iz «t s mm tfco a^toura© 
)^~m^(ommi±, m^tm^m^tmn^(DM^m^mm^^^*-Bmx 
zotm&m^x, mft<Dft&%imzi oo%mm<-rzzk.ifi'eg, z 

Mffl^t^O LED ©M^t*4fgi: Ifeo 
[0 0 3 5] 
II. C. M©ff 
II. C. 1. SW^nfPi^ 

[0 0 3 6] 

unvrnz, mM** v^—m^xD f-^> h t Lxtm&oi&^mmxmytmu 
tim&vx^x<b&^ 0 k— ji> vft&&ir zm-siz^ mM** ] )^-m^(D 
ttzwmt** h^m^iz^mt^mtm-^ztifix^^o 



£(16)! 003-520391 (P2003-520391A) 

jkTfY-^yvttmz, ®.mtzw&&ffi*m^x, mzm^mmm^m^xoh 

X^^Zttm^ b^o 
[0 0 3 7] 

ii. c. 2. mm^-mm 

*ftW(DmWX*m^t>tl2> (Xm&%tmmS e r i a 1 No. 09/154 
, 0 4 4£*>gEt3a3S8£*iT^&) fiS£B^iM(exciton blocking layer)(i N fift 

?®$hm*mttZo *&w<DMm<DWH&. ^ommt&mttmss. (lum 
o) mfzomM&mttmm. (homo) h(Dm(D^j^—m (m>k^* 

bfc®^©^*;i/^-i^;i/cfc D <s ^©£?&S&^#iSJ14U;:#;£ 
iT3£^;b^#&v^£:* s £?3;b^o MO;^K^ty7tt, b© 

h«^>k^ tmm^m to^* < t & iri ^ £ x& z> „ 

[0 0 3 8] 
[0 0 3 9] 

1. «l©LUMOi:HOMOi:©FI©x^M-i^ h«l©HMli 
£»st^-fi^©:n*;i,^-MJ; D fc*£i^o 

3. mm® j xyihtf^ (ip) «u ho^wb^^-wi/ 

4. JM©LUMO©x.*;i/:¥— h©LUMO©x^M-l/ 

g|B©^£*K©£fl;# 5 0 % J; < ^§ J; 9 (:x^;i/^-^ 



fc(17): 003-520391 (P2003-520391A) 

miR?2>ta&xD±%mM&, r^xhj tnonm^ r ^^j iz£-?xm% 

[0 0 4 0] 
[0 0 4 1 ] 

3. flH©LUMO©x^;v^- fcfc> (S^feji) ^ hOLUMO©x^;i/ 

[0 0 4 2] 
II. D. 6 



^( 18)1 003-520391 (P2003-520391A) 
Zttft&m^X O L E D bs *ti h &0 L E D Xtt SOLED (£©5f 

bl^o 
[0 0 4 3] 

1 9 9 6^1 2M2 3 BtaiJP^txfe^H^aiSSS e r ial No. 0 8 
/7 7 4, 3 3 311 l^*e*6ft&£«»#<b^&^«OLEDfc:H 

[0 0 4 4] 
III. (»R8©HI^) 

\zmMLtimfr¥-<Dmfre>miR$ti. m^izmm&mm (isw) ^b-c© 

««6**&-r^?&^*U Ztltel SC#^##;£b&^«^fcJt«fcb"r0tote 

£b<, ^^i:^^M^i:©^T*IIK^^^^ h ;i/©m& !) 
b^o 
[0 0 4 5] 

to*, ^©it^J(iJg^M?fiJ^bT«i<o • WftiftSaifcJu »S*ttS*S'&aK* s 

mmm3m<Di&m (itw, pt. au, ir N os) Rv t m^\z>ms&t£'& 



£(19)! 003-520391 (P2003-520391A) 

[0 0 4 6] 




3 



[0 0 4 7] 

©fach^ (2-7i-;Hf'J^» ^yS^A-e&tK Ir (ppy)at 

[0 0 4 8] 
[0 0 4 9] 



NC CN 




[0 0 5 0] 



fK20): 0 0 3 - 5 2 0 3 91 (P2003-520391 A) 



[0 0 5 1 ] 

, D* + 1 X— 1 D + 1 X* 
'X*- 8 X* 

8 X*+ I A— l X + 8 A* 
8 A*-»> 1 A + *h v 

[0 0 5 2] 
[0 0 5 3] 
[0 0 5 4] 

m ii We51JS £ 111 C -£ & J; < ( c © i§£r®j£a^igJl (i T y - H X (i ^ 
[0 0 5 5] 

h U -^Xt*)J;^o ^bM®-«4, 4' -N, N' ->>;*j;W? 
^-;i/-tf (CBP) ^ft&&©5££Wir£ : 

[0 0 5 6] 



£(21)! 003-520391 (P2003-520391A) 




[0 0 5 7] 
[0 0 5 8] 

[0 0 5 9] 

X [N- (1-^:7^1/) -N-7x-j|/-7^] tf^oi-;K (a-NPD 
) -£&3o 

[0 0 6 0] 

©fc&©;TO©W±s 2, 9-^^^;i/-4, 7-^7x^-1, 10-7x 
i~> hn U > ^'V^a7'D^ >(bathocuproine)X«BCPh*P?«nT^§ 

[0 0 6 1] 



£(22)! 003-520391 (P2003-520391A) 




C H 3 C H 3 



[0 0 6 2] 

v. (*mw(Dmmmzm 

t zm&mm&m (isc) fttttt-rzmytm&m-rzmmftytm 1 ? (ol 

[0 0 6 3] 

i s cttb.ftytttt.&mzmntijtez'i* h;i/©«& 

Ul>o 7.^*7 h)V<DW.tZ*)&m\%.-r2>— o©#*£& N Pi;^©;*^ h;i/#0tt£ 
£X-$>Z>o Z(Dl3m±, A. f>3 ^^(ShoustikovK Y. (You)^ 

vm. e. h>rv>{cj;s rmmmytyj*— p^aym?— zz*- 

b n;i/ ^ ;r--te >^-fel®lIj (Electroluminescence Color Tuning by Dye Dop 
ing in Organic Light Emitting Diodes), IEEE Journal of Special Topic in 
Quantum Electronics, 4, 3-14, (1998), ©5£ 2 (a) XJ&btlXl^ZJjfefcm 

btifzmmikX^ hfr&mfr-tZo Z.<Dmm&%L&X 1 8 0nm~l. 5/zm 

$?£b<fc*'j>&< o. 0 5-c&s&£«s nsctofc*'^ 

[0 0 6 4] 



£(23): 0 0 3 - 5 2 0 3 9 1 (P 2003-520391 A) 

18 0nm~l. 5 umtet£Z£oiZ%l2>Z£&-e%2>o & LZ(Dm&>J>te < £ 
[0 0 6 5] 

[0 0 6 6] 

v. a. m^gft£^<&3fc<&©i s cmo&m 

V. A. 1. S-*it§f30V^<£>ira 

IZ&t), mz.lt, iSV — L. ^— X^— (Gary L. Miessler);&£>* H ^JV K A. * 
-;KDonald A. Tarr){3ct^ <~mmt¥j (Inorganic Chemistry), g!2JiS, Pre 
ntice-Hall ( 1 9 9 8) \Z^X. t>tiT^Z>£o Cl^^nt^So H 

&<Difr¥j (Color Chemistry), VCHM> (19 9 1), MH. J. A 
. V— b^MDartnall), J. K. J*t? ts— (Bowmaker), MJ. D. 
XMollon), Proc. Roy. Soc. B(London), 220, 115-130, (1983){cMai1"C £ 

[0 0 6 7] 

v. a. 2. m-mmcDm 

#11 > 2, St>*3©^^©«Btt, EH©»AEI^^^nTV^o 



*H(24)! 003-520391 (P2003-520391A) 



[0 0 6 8] 

(M l ) 

tjLjs^xmfa±{ztt& (io- 6 h-;i/) mtomwiz&bmmm&mwistzo n 

, N' -y7x-JV-N, N' -b*X ( 3 -^^7x~^- [1, 1' -\Z7 
-4, 4' ^T^>, (TPD) ©6 0 0 Aff£©JS£ s ;i/5;^-tr>^ 
Jl^*-;i/£*^t-&fca&£ffi^fco ;i/^*-fe>*JSfi, 10% (ft) Stl 
r (ppy)aS K-7lfcCBP01 0 Aff£©Jg, (KM) JtDC 

M2 £ K-rifcCBP©l 0 AJ?$©Ji£2fc:gfc:M;fefc*©fr£&oT^fco 

2, 9 7-^7i-jl/-l, 10-7xt>fn'J>( 

/s-v^i^D-f >X(iBCPi:Wnt^S) ©2 0 OAfcictt);^^ 

h* ~e<Dm$L*M,'p z^ztz&iz, efiim hux- 

U» TA^-^A (A 1 q 3 )©3 0 0 AJ?$OS4fflt>feo lmmlS©iiP 
£W-T^>V K^v^&fflv^ Mg:Ag, 25 : 1C1 0 0 0 Ajp£©g 
h5 0 0 AJ¥©*^ ylTfcfrfc&sav— K£j£#>fco it-a^i I r (ppy) 3 ( 
#1 1 ©ti^J/I S C&l) li^tg^ns : 
[0 0 6 9] 




3 



[0 0 7 0] 



(Jfc«WW2) 



fc(25)! 0 0 3 - 5 2 0 3 9 1 (P2003-520391A) 

[0 0 7 1 ] 
[0 0 7 2] 

3. 3±0. 1) %&> Vkm(Dm3Z CC. H. 3^> N C. W. #>^ N J. 5/ 
, MK. P. *;w*y*(Klubeck) r^;i/ ^ >xmm<Dfc&b<DdkM£tl 
fe^feK— hj (Improved red dopants for organic luminescent devices) 
\ Macromolecular Symposia. 125, 49-58, (1997)} T'D C M 2 tzoi^Ttl^^ 

i © m^-mtt^i^fi 1 bfec^^niibT^^o ±i»j j- & ig^tf *© <£ 
*>fem.mt£VcMh\,x, DCM2M©iW©inasui^o ;r©t§i§r 

> MWJo^i^J-eiiMWO. 9±0. i%t-^>Ds 0feteJg!®3J£fl! 

V^c#ijTi;*3 . 3%T&ofc (EI2^t>-i:b^J2©CBP : DCM2i^OA 
1 q 3 ©«l£#M) o ^bfcf^^#^J^©3W©J±J;^ 3. 7±0. 
4T'&tK £©!£«— M£Hm^©i^©ll3^©W^b^i^3o^T ( 

\ (l + 3)/(l + 0)] ilfi^c 
[0 0 7 3] 

ho©#ij©olcd©^*^ Y)^m3\z7rs^nx^^> 0 ±x(Dm?i±m 

^^>C^^ct!9, Ir (ppy) 3 ^#J£^*ir3lt^T-&^©^8 0%#D 



£(26)! 003-520391 (P2003-520391A) 

CM2£J;D$8#£ftT^£d££JltBLfco 3Ssfcf*N A-4 0 0nmtCBP 
;i/^^-fe>^^ A~4 2 0nmTTPD;i/^^>^s M'A~5 0 0nmt-I 
r (ppy) 3 ;V^t>XH»^o 10%©Alq 3 §h*-7bfeif5!a 
^ M^liA~4 9 0 nmT"I^tifco cn&s h (CBP) 

T-©A 1 q 3 ^^©H^i:— StbTV^o CV. tf y # (Bulovic) s R. ri/ 
j.^>^(Deshpande) N M. E. h>7VX MS. R. 7*l/Xh, r M 
^«J^^ct§#M^*^^^^0*fe^^©i^^j (Tuning the color 
emission of thin film molecular organic light enitting devices by the so 
lid state solvation effect K Chemical Physics Letters (1999)} 0 
[0 0 7 4] 

ODCM2M"Ir (ppy) 3 M©Wi^ltl^o iti^©r-^ 
— Its b o;i/^ ^-fe>X^Sfz~ 10 0 n s«^Vl/X^Mffl-T^C 

=t^tf?>nfco f#^tifefg^«s mmtit^&m^xmifevfzo dcm2m© 

77^>3>tflr (ppy) 3 HMJi*^©^l&i3j; (iS 2 ) 

DCM2©Mtt#^(l Ir ( p p y ) 3 ©#^=t *9 &Mfr^VN©-e s D CM 
2©IIMiIr (ppy) 3 ©?tii:-!!(t^§tfeSo « 
*)RT^'l4©ffiV^^©i:b-r. -Mi • -STOi&tcj; D (i£2) . DCM2©1 
^iiHI^Ir (ppy) 3 ttII^Oo COWIr (ppy)s©Iim 
DCM2i^^l^©~5 0 0 n scorns iZkk^T^ 10 0 nst'feD, ~8 0 

bT<^£ CM. A. /t;i/r\ M. E. h>7VX MS. R. 7tl/Xh, r 
m%mitm^l8ttZ>^.mm. • ^.mmmm^m^^^j (An analytic model o 
f triplet-triplet annihilation in electrophosphorescent devices K (1999) 



£(27)! 003-520391 (P2003-520391A) 

[0 0 7 5] 

&m*m±-rz> 0 mz, ^m^m^^-^mx^m^m'p-r^^ mm 
wtzmts i&^mmcDiLi^mmmn^m^v-c^^^ mz.it, dcm2« 

^>bj (Improved red dopants for organic EL Devices^ Macromolecular Sy 
mposia, 125, 49-58, (1997)3 o £tc, M^FffiM&MMikb I r (ppy) 3 M 

/gfgv ^ soi^wp z -a- £ -e & 5 a o 

[0 0 7 6] 

v. b. i. m^mm^^^xomm 

[0 0 7 7] 

v. b. 2. m=-nm<Dm 

jB (ETL) £ffl^TOLED£|!^b£o E T Lfi*B&8 0 %©tffflft«^fc 

*i*r*4 (^j^.«s z r q 4 ) , 15 xomm&mm C^JX.«> ^>^l/ : mo I 

S C|Jli^r;i/;t- h (Gilbert )%.Xf^3v b (Baggott)©^^^^;^^ 



^(28)! 003-520391 (P2003-520391A) 

s:u &t>* 5 %o>m% ^ v * (Mtux. ptoEP s a^^^;^;^ 

[0 0 7 8] 

n-»7r* 

[0 0 7 9] 

&ftii©^ ^ (D=mmvtM^$hmtf}t£ mr^m &n *> o 

[0 0 8 0] 

[0 0 8 1] 

Z r q 4©fb^5£(£&©MDT&£ : 
[0 0 8 2] 




[0 0 8 3] 

v. c. mm$imm<D7 j ji#-Rvtmm\tLX(Di&m 
v. c. i. m=(DMm<Dmm 



£(29)! 003-520391 (P2003-520391A) 

[0 0 8 4] 

rxm-r^nmm^x^ iscmtvx2, 7-^7i-^7;ww> ( 

ISC-F) £ffl^7c 0 7 ^ )l*—/m<lhffl(DMmizm Lfz I S C^Jii, 

[0 0 8 5] 

V. C. 2. fgHGDlMt©^ 
5 ) 

III 5 &T>" 6 T:\ ^ b*-^> h^5: v#<Dt£\,mtt^^X<DKmm.m.ifim£ 

o 

[0 0 8 6] 

I SC-F/Alq 3 ^ftl)AfDMi)^fte>nt^l) (Al q 3 ^«F-^ 

^(ii s c? j )i*-/m><bmte-mm&mmz?x->^vx\,^zt*^vx 
DJMS^mvwTx oi7v) -eiiigv^feo^^ti^-r^ci;^ 

T"§£o h;Ki, ^tl/b s A 1 ci 3 frt>(D&(DX&Z>Z t&^V 

£&/6\ SC-F(iAlq 3 ©-lI|-\x^;i/^-^bt^5 0 ] 

[0 0 8 7] 

l$£A 1 cism^&AZtiXl^Ztftfrti^fzo 
[0 0 8 8] 

*^B§T*^EI1-^^«-ettv 2, 7-^7x^7Ml/7> (ISC-F) 



£(30)! 003-520391 (P2003-520391A) 
SC-F^felt^o ^©Mli^CCfil^ 

jg^tt. P5##g»fcl SC-FJB^&MrTSo ISC — Fl^iibfcif©- 
«^-Csb=MJ®^a.iStC^ia5EM-rSo Hot, ^tS^tOlig?^!^ 

[0 0 8 9] 

HSMMS^fctl SC-FJi£SoTifcf8cU Alq 3 Mit^ 0 
Al q 3 ^©^t^^T"&£^-£fe£o Al q 3 ©HSJS^^;i/^'— ttIEfit{3 
te£n£>ftT^&l^ 5 5 0~6 0 0nm©f|l:fe^J:tif)^c I 

[0 0 9 0] 

v. d. m<D^m 

V. D. 1. X^h;i/©fi&D 



fc(31)! 003-520391 (P2003-520391A) 

[0 0 9 1 ] 

v. d ? 2, 9s—mm<Dmmm/i s cmomom 

mz>tc&lzVfi> K©^T- 1 r (ppy) 3 (UTlZ^T) £^14^3 
[0 0 9 2] 




Ir 



3 



[0 0 9 3] 
[0 0 9 4] 




[0 0 9 5] 



£(32)! 003-520391 (P 2003-520391 A) 



[0 0 9 6] 
[0 0 9 7] 



[0 0 9 8] 

d©#^« N Ir (p p y ) 3 iil:tl(btf A^ff h^i^ti 
[0 0 9 9] 

[0 10 0] 




R 



3 




R 



R' 

N — ( 



2 



[0101] 



$(33)! 003-520391 (P2003-520391A) 

o 

[0 10 2] 




[0103] 

[0 10 4] 

V. D. 3. fHsCD^^tCol^TCDia^ 

[0 10 5] 




[0 10 6] 



£(34)! 0 0 3 - 5 2 0 3 9 1 (P2003-52039 1A) 

[0107] 
[0 10 8] 




[0109] 

[0 110] 
[0 111] 




C H s C H 3 



[0 112] 

v. d. 4. m^cD&m 



£(35): 0 0 3- 5 2 0 3 9 1 (P 2003-520391 A) 
*»OL EDIt O L E D zmMttJlZ iT© «t -5 &§y©fjt^f3T 

[0 113] 

. mm^t&mmftytmTRVZ&MmJsmi (High Reliability, High 

Efficiency, Integratable Organic Light Emitting Devices and Methods of P 
roducing Same). ^H^fFffigiS e r i a 1 No. 08/774, 119 (1 
9 9 6¥1 2R2 3BmiS) ; 4 tf- r'©fc&©£rM&l#*4j (Mov 

el Materials for Multicolor Light Emitting Devices). Serial No 
. 0 8/8 5 0, 2 6 4 ( 1 9 9 7^5i2 HtBH) ; r^mmm? ^tiMzm 
~3 < M,l-^'W}^LV t %itM A (Electron Transporting and Light Emitting Layers 

Based on Organic Free Raicals). Serial No. 08/774, 12 
0 ( 1 9 9 6^12^23 BffilB) ; r #€sit^gj (Multicolor Display De 
vices). Serial No. 0 8/7 7 2, 3 3 3 ( 1 9 9 6^12^230 
mm) ; rfc&ftytmmftltm? (OLED) j (Red-Emitting Organic Light 
Emitting Devices (OLED's)). Serial No. 08/774, 087 (1 
9 9 6^12M23 StBSM) ; mmmm^m^(Dtz!sb(D%mmmj (Driving 

Circuit For Stacked Organic Light Emitting Devices). Serial No 
. 0 8/7 9 2, 0 5 0 ( 1 9 9 7^2^3 BUjM) ; ^^mm%itm^m 
Mfoj (High Efficiency Organic Light Emitting Device Structures). S e r 
ialNo. 0 8/7 7 2, 3 3 2 (1 9 9 6^1 2^2 30 £MI) ; r*&M 
W&A&fcnSm&GW&ytM^j (Vacuum Deposited, Non-Polymeric Flexible 
Organic Light Emitting Devices). Serial No. 08/789, 31 
9 (1 9 9 7^132 3 BmiS) ; r^fcf*Hr;P«ig£W-r£as^&j (Displ 
ays Having Mesa Pixel Configuration). Serial No. 08/794, 
595 (1997^233 BtBIE) ; (Stacked Organic L 

ight Emitting Devices). Serial No. 08/792, 046 (199 



£(36)! 003-520391 (P2003-520391A) 

7¥2^3B mm) ; > h 5 X h mmmmmytm^j (High Contrast Tra 

nsparent Organic Light Emitting Devices). Serial No. 08/79 
2, 0 4 6 ( 1 9 9 7^2J33BfM) ; r^>h77FM«M 
tt^j (High Contrast Transparent Organic Light Emitting Device Display) 
.Serial No. 08/821, 380 ( 1 9 9 7^3 R 2 0 BffiH) ; 

^^Sj (Organic Light Emitting Devices Containing A Metal Complex of5-H 
ydroxy-Quinoxaline as A Host Material ). Serial No. 08/838 
,0 9 9 ( 1 9 9 7*M£ 1 5BmJ$t) ; r i«5lW£Wir S^ftMj (Light E 
mitting Devices Having High Brightness). Serial No. 08/84 
4, 3 5 3 ( 1 9 9 7*ME 1 8 BtBMPO ; rmm^mfols-y-j (Organic S 
emiconductor Laser). Serial No. 08/859, 468 (1997 
^5^1 9BffiHD ; ^ma^m^mm^mm^tm^j (Saturated Full Color 
Stacked Organic Light Emitting Devices). Serial No. 0 8/8 5 
8, 9 9 4 ( 1 9 9 7f 5^20BtBI) ; ^mmS<DT^ X^9BMj (Plasm 
a Treatment of Conductive Layers). P C T/U S97/10252 (199 
.7^613 1 2B£M!) ; J FarztoamMIZWnj (Novel Mat 

erials for Multicolor Light Emitting Diodes). Serial No. 08/ 
8 1 4, 9 7 6 ( 1 9 9 7¥3JM 1 BfflBO ; r #fi^*W K<Dfc#>© 
$t^I&^#4j (Novel Materials for Multicolor Light Emitting Diodes). S e 
rial No. 0 8/7 7 1, 8 1 5 ( 1 9 9 6 ^ 1 2 R 2 3 Btfil!) ; r * 
^fe*^S*mB-r€)feto©^M/^ — Wbj (Patterning of Thin Films 
for theFabrication of Organic Multi-color Displays). PCT/US 9 7/ 
10289 (1997^6/312 BttSHM) ; rri^rD«^gMt>*lS 
^YlnlSH^^W^lL/— tf— j (Double Heterostructure Infrared and Vertical 
Cavity Surface Emitting Organic Lasers). (1997^7/318 BtHM) ( 
ftlAAtStNo. 1 0 0 2 0/3 5) 0 tB Jit 



£(37): 0 0 3 - 5 2 0 3 9 1 (P 2 0 0 3- 5 2 0 3 9 1 A) 

[El] 

^nt^J, Wff©-lSKIt &fcJ®IH£M (ISC) = 

ztizb&mgtifc^o mytmHx<D=mm<Dm&mzm±m-&%M$:tetji% >0 

mxmit, z<Dffl$iXMfe£tifcx.i>f7 hD;H^-b>^St©iiilt*$)^o ^ 
SK-^jgtt N CBP: 10%Ir (ppy) 3 : 1 %D CM 2 SKffl 

> «ft&*gt-£CDT?tt&^®^£iB^3fc#>fc:l r (ppy) 3 ^Alq 3 i:^ 
bfeo iHi^ : CBPi:DCM2i:(Di©EMi^Sm CBP: 1 

[02] 

Ho©i^ © D C M 2 |g^©»I»o Ir ( p p y ) 3 ©ii^ffitt, H£ 
CIH33 

Ho©ii©^^^ h;i/T*If ^tlSCBP (A~4 0 0nmK TPD (A 
-4 2 0 nm) x Alq 3 (A~4 9 0 nm) „ Ir (ppy) 3 (A~4 0 0 n 
m) \ &£>*DCM2 (A~5 9 0 nm) \Z-D^X<Dt$$ l &M°—>7 WmZtlX^Zo 
I r (ppy) 3 ^t^©^8 0%* s DCM2t3ct D^bfeo ^TOX^ 
h;W£> ~ 1 mA/cm 2 (DmiAm&xmm£tlfco 



[12 4] 

CBP: 10%Ir (ppy) 3 : l%DCM2i^©DCM2M'I r (p 
py) 3 ^ffl«lc DCM2©«W~lnst$)^ iotlr (p 
py)3^^0x^j|/^-il0i^l;tt, DCM2©OTIr (ppy) 3 ©ii 
^#ffr££oT£@E£ti&-£fe6 5o #JJH3© 1 0 0 n s (D^^M^BW^^^CD 
W:. zn&BMt>Mzmxfo£t), x^M-tflr (ppy) 3 ©HMI*Kl^£> 
DCM2C- MJg^^lft-rS^ii^iiE^tiT^^o LfrU ^©Sft^Vl/ 
D CM2^©-fi^£i&#illl£*u ««JfrgF£U y:7Vl/ (ripple) £^ 

T-0 y:T©£fc«fz=fc£&©-C&&o DCM2MIr (ppy) 3 IWtt 
[125] 

ETL^HTLi:OFIIII S C#J©«£WlT &=^fi©#l3;[2o 
[06] 

M 5 /El 5 (31B« L fc^B© I 



fc(39)! 003-520391 (P2003-520391 A) 



[El] 




£(40)! 003-520391 (P2003-520391A) 



[^2] 




(%) mm±m 



£(41)! 003-520391 (P 2 0 0 3 - 5 2 0 3 9 1 A) 



[H3] 



O 




OOOCOTfCNOCOCO^CN o *° 

• •••••••• • • 

cn«-^*-«-«-ooooo 



£(43)! 003-520391 (P2003-520391A) 




£(44)! 0 0 3 - 5 2 0 3 9 1 (P2003-520391A) 




12 13 14 15 



0.003 



* 0.002 
m 0001 



0.000 



— I— 

3 



7 9 



11 



13 



15 



*K45)5 003-520391 (P 2003-520391 A) 



IS] 



INTERNATIONAL SEARCH REPORT 



International appjtcatioa No. 
PCT/US00/19738 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(7) : HOI L 35/74, 27/15, 33/00; HOU 1/62 

US CL : Please See Extra Sheet. 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 257/40. 87. 89. 102. 013: 438/22. 29, 47, 99; 313/498, 502, 503, 504, 503 



Documentation searched other than minimum documentation to the extent that such documents are included in me fields searched 



Electronic data base consulted during the international search (name of data base and. where practicable, search terras used) 
IEEE, EAST, Dcrweot. IBM Technical Disclosure Bulliiens 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document , with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Baldo et al., "Very High-Effieience Green Organic Light-emitting 
Devices BAsed on Electrophosphorescence, 9 75 APPLIED 
PHYSICS LETTERS, 4-6, (1999) 

Tang ct al., "Electroluminescence of Doped Organic Thin Films," 
65 J. APPLIED PHYSICS, 3610-3616, (1989) 

Shoustikov, et al., "Electroluminescence Color Tuning by Dye 
Doping in Organic Light-Emitting Diodes," IEEE JOURNAL OF 
SPECIAL TOPICS IN QUANTUM ELECTRONIC S , 4, 3-14. 
(1998) 



1-5, 9, 12-16, 19 



1-5, 9, 12, 16. 19 



1-19 



[~x] Further documents are listed in the continuation of Box C. [ [ See paient family annex. 



Special ceegcnra of cite* docwrxnts: 

aocumemdefiriiog the t<tscra.\ stale of the en wbkh is not considered 
u> be M ptxticulu- rdcvaitcc 



"L" 



it pohjahed oa or After the it 



J filng c 



document which tntrj throw doubts ob priority cfaumte) ot which is 
ciuil to csubibn the pUjUcanDn Oatc of anodicr cianon or otfier 
special reason (as specified) 

Ooumeni refcrrins to so oni uiidonuc, use. cAhibirjtm or other 



document, pabiishett priur to ihe truerruiwtMl riibi£ date but intvi t 
the pitocgy date chimed 



"T" later doevmcet published after tfic istoraikJinl filing daie ur priority 

date and dot u conflict wiUi tbeapphcatranbot ctttd to under jundtbe 
principle or theory tindei tying die iaverutan 

"X" doorntnj of particular rrtevance: the chained inreMiori cannot be 

considered novel or tamnn be cow idvred to invoke an < overt) <«t step 
<vbe* the dounnurit is taken clan* 

■Y- dticioncoi or jtnnicolw tdevancc. tne claimed invention ctnr*n he 

considered to involve an invent lie step wbm the diicumern is 
combined with unc or suorr other such itoaunenu. such combination 
bcinf nbvtous td u person skilled in die an 

tlueunicnf. member of die iaitie pieesi famity 



Dare of the actual compJction of the international search 
01 OCTOBER 2000 



Date ot" mailing of the international search report 

27 NOV 2000 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington, DC. 20231 
Facsimile No. (703) 305-3230 



Authorized officer 

N. DREW RliftARDS 
Telephone No. (703) 306-5946 



1 Lit A o n c ' f/ 



Form PCT/1SA/210 (second sheet) (July 199S> 



£(46)! 003-520391 (P 2003-520391 A) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US00/19738 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the re lev an [ passages 



Relevant to cbhn No. 



A 

A,P 
A,P 
A,P 



O'Brien, et al., "Improved Energy Transfer in 
electrophosphorescent Devices." APPLIED PHYSICS LETTERS, 
Vol. 74. Number 3, 442-444, (January 1999) 

Baldo et al., "Highly Efficient Phosphoroescent Emission from 
Organic Electroluminescent Devices," NATURE, vol. 395, 151- 
154, (Sep. 1998) 

US 5.811,834 A (Tamano et aL) 22 September 1998 (22.09.1998) 
US 6,013,429 A (Franke et al.) 11 January 2000 (11.01.2000) 
US 6,091,382 A (Shioya et aL) 18 July 2000 (18.07.2000) 
US 5,989,738 A (Haase et al.) 23 November 1999 (23.11.1999) 



1-19 

1-19 

1-19 
1-19 
1-19 
1-19 



Form PCT/tSA/210 (contiouauon of second sheet) (July :99S)* 



5 2 0 3 9 1 (P 2 0 0 3- 5 2 0 3 9 1 A) 

International application No. 
PCT/US00/J9738 

A. CLASSIFICATION OF SUBJECT MATTER: 

USCL : ! 
257MO. 87, 89. 102. 013; 43B/22. 29. 47. 99; 313/498. 502 ? S03, 504, 503 



£(47)! 0 0 3- 

INTERNATTONAL SEARCH REPORT 



Form PCT/ISA/2I0 (extra sheet) (July 1998>* 



$(48)5 003-520391 (P 2003-520391 A) 



7D> i?<DM% 

(81)Ji^B E P( AT, BE, CH, CY, 

DE, DK, ES, FI, FR, GB, GR, IE, I 
T, LU, MC, NL, PT, SE), OA(BF, BJ 
, CF, CG, CI, CM, GA, GN, GW, ML, 
MR, NE, SN, TD, TG), AP(GH, GM, K 
E, LS, MW, MZ, SD, SL, SZ, TZ, UG 
, ZW), E A( AM, AZ, BY, KG, KZ, MD, 
RU, TJ, TM), AE, AG, AL, AM, AT, 
AU, AZ, BA, BB, BG, BR, BY, BZ, C 
A, CH, CN, CR, CU, CZ, DE, DK, DM 
, DZ, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, K 
E, KG, KP, KR, KZ, LC, LK, LR, LS 
, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NO, NZ, PL, PT, RO, R 
U, SD, SE, SG, SI, SK, SL, TJ, TM 
, TR, TT, TZ, UA, UG, UZ, VN, YU, 
ZA, ZW 

(72)|gBJ3# h>^V>, -f- 

-f Ax ysi— ?V—>7 ttjij 4447 

(72)£g0£# M;i/h\ v;i/^, x-j 

7 7 J 

F * - A ( ## ) 3K007 AB03 DB03 



